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1 

[BJ*51] (1) E^J§^l©DNAS?iJSr=rr'&A 
OX 1 7n*-fr-i5&Zft: h&n7)V7S. 

a^uft5^77=Hsm, <2) wfyzs. 

21 i> #&fc*fchJMl7/l'7S>©aBfi#8u 
[&TOi**Sfcra] 
[0 00 1] 

[«*±©fijja£0] IftftAOXl^Dt 

a. 

[000 2] 

[&*©&«] ^^y-;wifl:tt»««^^y*-^€« 

(AOX, EC1. 1. 3. B) C£D 
;VA7JWxtHfcKfc-r«. *?/-)VMit&B®<D- 
ST&*k*7»# CPichia pastoris ) 
ZlOAOXlfif (AOXlIfi?, AOX23te 

[0 0 0 3] ^OftAOX 1 ^D^-t AOX 2 7 

T^^StlW'SAOX^ittA/if AOX 1 Z/O^-* 

(Molecular and CellularBiology, vol.9, 1316(198 

{fcSaH©3 0%3£^Tt^t)nTli-5. AOXS3- 
F-r*2«Jg©AOXafc^CD5*» AOXll£?ro 
(H^TSSAOX 1 :7D*-*-te3£V>fiH3:£ft 

KV»«**S^U3fc. La>Lfc*«&, AOX27D 

[0 0 0 4] ©ifi, *<0AOXfi^©gRgSM«£fflt,> 
T|tageK&ai4r**tt)W5«*nTU* (Yeast, 

5, 167-177(1989) , ^M 3 P1-128790#^^, 1^2-1042 
90#M> 3-Dy/1&P8£«34792839 . 

[0 00 5) 

[8W#fcL<k5£T-5RJS] 



2) <8H¥6-2 2 7 84 

arrant^**. 

[0 0 06] 

% i oDNAE^ij^-r-sAox i yo^-^-is^i; 

fll&L. (2) H€fiifc»ALT, M$l 

io isa*-*, (3) #&n&«Heftflc*»iiur, kh 

[0 0 0 7] (a) AOX17Dt-^- 

tt, k**7»« I FO - 1 0 1 3«dt«^sn*. IS 

I at I s T. §. Molecular clonl 
ng, Cold Spring Harbor La 
bora t or y NY (1 9 8 2) S§>) lC*£UTS!rfe 
20 fcDNAfcfflfflU cn&j&3tttillBBS (EcoRl 

(09*.K. A g t 1 0, EMBL 3) ICi*Abfc& (0 
1 KAOXMCTS A g t 1 0 

HSjfT. ) » 2SSftlS£ («*tf, *SSLE3 9 2 
#^WL9 5*fta £J£SiS&LTkr-;>x/Sy# 

AS®©**. 7 7-5>DNA*Mfc«||R»* (B a 
mHI. Hlndlll 5) iCfc^TiBftU ifc^frT? 
50 (*!l*tf, pUC19fc£) fci*ALT 

T§£ («!*.«:*:»» J Ml 0 980 £7£HfcaU @&<J 

[0 0 0 8] DNA©mSE^J«^»CD^ 

^tiSSS^JIi, AOX iae^<g^M*6A©5' ffl-k 
&*£#&U »2 4 ObpSWl/T^*. *CDifiSE 

40 [0 0 0 9] 4&WBB6 1- 1 7 3 7 8 l*|&«fcH 
^n&AOX 1 70t-^-iSDNABE?JW 

& i K*©tt«**-r. 

[0010] 
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[0 0 1 13 (b) 7*7X5 K 
*5S^775 H« (a) 0AOX1 

ia&LT&a. ->^t\^efj. HSAigfc^, * 
Ajte^tt^ofeoT^n^ic^ssti^u. n— 

Sfc*;M8|i!!T'b.k<, JI#Wfctt#WWS 8-5 66 8 
4^. f^6 2 - 2 9 9 8 5^C3^SI^IC^^3nTVi 

[0 0 12) ->y*;MSfiTO, »S-f 
a-7 7£*-fc^©cfc?ft»&S3fe<Z><&0\ HSA 
©^^;WEJ»J*fctt-t©»»# (»BB¥2- 1 6 7 0 
9 5*1) . AlttK&£Lfcv^;l^J (»H¥1- 
240 1 9 1*1) «MVi4Jlt««T§*. :5*-5*- 
?-t L/TttAOX 1 *-5*— ^-^£«V>£ C btfi 

[0 0 13] «^m««H I S 4, URA3, LEU 
2, ARG4^t03^$n*. T-^-fififltSi^ 

ft£®HtLTI*->£*0'V*'>5 G-4 18, £D 

Sj&iw^an*. «a»*tttt»3ae?-tLTtt, hi 

S4, URA3» LEU 2, ARG 44?jfi»f 
[0 0 14] ^az-; Hi5' »f>3' flat|Sl*»-3 

t, aoxi^d^-^-, '>^;v^y^HJtG?. 
H S Afifif, ^-s^-^-oraicEBsn*. *^ 

•b<7)7*7X5 ma#©3Be^i¥&ffi£*iv>TM§B-r 

(c) 3*Kfc&<* 

#R9i©JgHteift#li (b) 07*7X5 F£2*ALTfc 
5. 

[0 0 15] #R*fl<0«£t*S«Aiff*L-<. .fcO0£ 
L-<tet?*7»S (Pichia pastoris ) Tfc*. 
IC«GTS115 (NRRL^KS^Y- 1 5 8 5 1) 

m fl!*.tf, 'J >K*;^>7Att«^ 7*Dh7*7X 
h#'JIf|/>Wfe XV 9 hatfV-i'S's&tlZ 

[0 0 1 63 7*7X5 H©«i«jB«t*T©?¥«E©tta 



Sfcte, 7*7X5 H«S8T#lEtTViT'b«k 
vj. ^KSASnstt&fc^ont^ftttiiifc*- 

SA£5SS!2-t**77XS FfcHCBftrtfcfffcStfT 

[0 0 1 73 (d) HSAcD^ig^& 

(c) T#6nfc»HIBtft»tt. l&3-WJB©a<MWD© 

a> miar^*-r^>. ^tuxtto. oi-sx;**/- 

;V?fe'&WUfcYNBiR«-"S'fi CO. 7 96 YeastNUrogen 
Base(Difco tt) ) , *J£tf0. 0 
SMUfcYPSifi ClK-f-Xr-X^Xr-?*!- <Di 
fco *t) > 2X#y<7*h> (*H*«*fc) 3 ftgiPM 

[0 0 18] >£fcl 5-4 3"C (»:fifc'i3 0 

rss) -C2 o~3 6 ofcMggffK ^Kfc^oaa 

eutfBSfcsa. 
yjv-iiiattiafcfc inctOHs a &*&ss-r a. 

[0 0 19] 

fe, fi**At;»«f^**tta»»fc*ViTJ:<»6nT 

Wltf. 3*fi*6Sj"A&A^«£fc]&lTM. 
[0 0 2 0] B5KR^O^J60g«?SRt/SJt^fl : «» 

&. 7*9X5 F*m*fc*liS©#*SIEfctfc 7*7-* 

a7 -i?D-i>yj 3 H x 7 U > ^/wv 7 Jt* 
9hU— C TMoleculer Cloning J Cold Spring Barbor 
Laboratory(1982)3 KE«anTV>**tt"Cj: Off 7 
fc. 

[002 1) *ibwi-i tf^7»«Aox iae^ 

50 6EffiLfcBS«c 
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5 

e*79SI FO-0948t(PIIFO-1013t 
14. (St) 3£»W3SBf,fcDA^Lfc. t+7MATC 
C-2 6 0 4te*7»«ATCC-2 84 8 5tttA 
TCC<fcOA#Ufc. fc?*7»#GTS 115 {his 
4) tte*7»#fc*l7*#*«^»=fe£UT«JflL 

[0 0 2 2] AOXlfcfc^6D2D-->^ 
Ro t h s t e i n$?0#& (Rothsteln, 
R. 1 n DNA cloning". 38, 675 

(1 9 7 4)) fcfigoT. £*7fl# I FO- 1 0 1 3 
«fcD&fe&DN A Steffi Lit. «t©ffiCDDNA©*Da 
V>14, -Rftttfttt («Atf v Man i a t 1 s T. 
9, Molecular cloning, a lab 
oratory ma n u a 1 ) iCft-sfc. AOX 131 

&?©**u-->^i::t4, um&n2ikzt3<D2mm 

[0 0 2 3] AOXiafcTMfi*©tt» 
fcT*7»$I FO-l 0 1 3J:0^O-=>^UfeAO 
XlSe^&ffiliT, W»«GTS115TOro 
AOX ljfi£^£«SSLfc. I FO-l 0 1 3&3&AO 
Xl»e^?fefHI8»*Ps t IcXba IiTffifcLfc 
«3 k b©DNAlfH-^^7XS HpUC 1 9fc1r 

1 Jfi&f-i IC#e-T * Sal iattCSkbO^ 
tfl*SUC2a£ : F£#AU&. #&*lfc:/5*5FS 
fflV^Tt:^7SSGTS 1 1 5 £J&©tK&Lfc. J^gfe 

fc. 
[0 0 2 4] 

(W) ^TO^mR^ATCC«tDA#Lfc^tr*7S 
IFO-0948, IFO-1013, ATCC- 

2 6 04, ATCC-2 84 8 5©4t*fc"3V>T, *© 

jstt^wa-x-^x^ y-jv£&*iE£T**8JftTt4a 
Wizft-oitw. **y-;i^ejfiT«t!47»«i f 

O-101 3tfM©3**J:0igmtf8<, ^fi»««: 
£&<fc£t>iei*^fc. Dfcr*7## I FO- 

1 0 1 2\$*f S-JVMitmWl&KTfrZi-)],***/? 

[00 2 5] W»SIFO-10 13iOAOXl 

A*»ffll&. itonUfc*fi{*DNA*f&llfi»*Eco 

*7»*®*fi#DNA?'f:/?y-5fcfls«Ufc. 7< 
77U-0)»5X 1 0 6 ^D->K-3ViT^7-^A>f 
7'J ^-f if-*>a >fc,k*AOX 1 »fc^©X* U 
>^£fx?fc. A-f^U^-f-tf-i ^3>7n-7cUT 

^— tf©75yitE3aj££K. "fc©N*«S«#£C5ttfS 
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t ic* n-enffifcs-t * 2 &g©£&;j- y & v* 
?pettJ9Lfe QE^J«^2Rr;3) . A-f yy^-f-tf 

fc. ^n&4^D—>©5^St>^:^^DNA-f >ir— 
h (5. 7kb) &W1"*£P->AMR1 0 1 fcW 

•?u-7*m^i±w->?vv S#$t£DNAJS£E 

*J©fc££0, ^o->^MR10 1^ifi©AOX 
ia€s?S^trJ:t3W»6«»t*ofc. COAOXia 

io wf-n&m&wmmn 103' ^iatcaia-anw 

ft. I FO- 1 0 1 3«c©AOXlJIfc7-©DNA&& 
E^J^E^JS^2 tl/Twt. ^OAOXlififeT-ttl 
9 8 9bpOa~Hffi«StU 5' -*3-Hffi«l*J 
AT G±8U 5 4 ~ 1 5 9 b p (ffi^J#*t 1 © 8 
5~9 0#@©&g) II14TATA (TATAAA) # 

[0 0 2 6] H*7#STHSA©$H&&^£ft*Sfc 
ftt, AOX 13ft£T©:/nqE-*-iH*££& 1. 9 
kbOEcoR I - As uHWr)tS:tr^7BS^H^ 
a? £757.5 H±K*^D-=>^U S&lCHSAc 
DNA&AOX lffl^CD'T'D^— ^-©Tifcfcif At 
&. t OH S A%877A5 H?&ffll>T W»SGT 
S 1 1 5 £*-CDrt££AOX 1 »&?©*!§#-?&* fcf 
*7»SGTS 1 2 OtfcJ&Hfc&Lfc. iSKMO 
jSftte, H S A%$UB:7??.3 HrtlC&^n^H I S 4 
a6^©^AlC£*fcX^v>SS#&©ffi£lC£DfTo 

fc. #6nfctr^7»*»Kte«(*:#i-o*s^^y- 

;l^*ififcffiV>T3 0t;T2BIH«*U *•©«#£ 

ra&s d s y;i/*ft*»i#*rfc«;H s A#t#£E v>fc* 

30 XX?>?Uy h^tfrfcjWTfc. *-©*§£* l^noflt 
lC£V>Tfc^&£!HSA£Ei;#^fiTa&S6 7 kDa 

©*#£©££3tcpw>A>K#m&sn, unsjg 

^-TncO^Hfe^lCfeViTt)HSA14^< 
^tii^nr, IFO-10 13*ft*AOXl7nt- 

^-gtti4^3-7#«TTi4«iffl$ti4 £ tifinm 

Ufc. tf^7SSGTS 1 1 5tGTS 1 2 OtOJ^H 

m&w* o h s a ©§a£s#s ^ o - > s-en-e 

4? ftStf, ^n*fc;4 i 7»SGCP 1 0 IStKGCP 1 o 
4£ft£Lfc. W*OHSA©4S*l477^3»«T? 
14t*>IC80mg/LT*D, S14»*6n&*»«3fc. 
[0 0 2 7] £]&Sm~2 <t:*7BI#£fflV>fcHSA 

Mil 

e^7»«GCP 1 0 4*5«i:tftr*7»#GCP 1 0 1 
SffiflLfc. M^tt)HSAJte^©7DqE-^-tt 
TW9SIFO- 1 0 1 3ft*©AOXl7n*- 

SO [0 0 2 8) 
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(5) 4$&B¥6-2 2 7 84 

7 8 
FM— 21 (Sreekr i shna, K. , et a * ZiZ^bft. 
I. biochemistry, 2 8, 4 1 1 7 (1 (0029] 
9 8 9)) #«tt!<Dajfc<M2 fctf** [3*2] 

/< v f^SfflFM- 2 1 Jftttttft 







■bp-/!/ 
H,P0« 

CaSO* 2H 2 0 
K,S0« 

MgS0 4 7H a 0 
KOH 

t**f->S?M&& (* l) 
YTMIfKfttt (*2) 
HtO 


5 0. 0 g 
14. OmL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6 mL 
4. 4 mL 
I. 0L 


pH 5.6 


* 1 : 0. 2 g/L 




*2 : YTMB?iH*i»l&Jifc 






FeSO, 7H 2 0 
CuSO* 5H e 0 
ZnS0< 7H e 0 
M11SO4 nHeO 
HtS0 4 
H,0 


6 5. 0 g 
6. 0 g 

2 0. 0 g 
3. 0 g 
5. OmL 
1. 0 L 


* 5S£ [S3] 

FM-2 I 7 w - K^iMfifc 






YTMJB»*»«[ <*2) 


1. 0 L 

2. OmL 



[0 0 3 1] £-&it3L£©>'*-7;r-*>:$'- (/t-f*TX^- 

«ISE#£2XiW3-;*£ft*iE£-r*YNBJgifi DS, X-f ?JHfc») iCttHU 3t&ft#i§*€:fTo 

(DI fcottS) 10 0mLICffiS«, 3 0«CKT2 ft. ig*SSli3 0*0, a&** 2 L/#fc»J6U ft 

4fcW}iS«Lfcfc©fcFM-2 lJ&Jfil L PJvMW 50 MfflilSlil 5 0 0 r pmtbfc. JSftfOpHtt 
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5. 8 5£«*rr*«fc57> ; e-7*fcT£fflf&]fill, 
fc. ffiiattiBi&ffl (Adecanol, JSSfcXfctt 
M> StiI#i&«BB&J$ICO. 3 0mL/L-broth 

u -t d nfc^jft «t o ;* * y - jn&aa* 

[0 0 3 2] fg#ag©si£ i<? 

SCSRLfcO^, ###SSr (UV2 4 0. &&*fc 

fillet O^JSUfc. 
CO 0 3 33 #»<*nfcHS A(D£2 
ttS©*imraT8*«*1J->:/'J >£f U 1 5 0 0 0 
rpm, 5M3g<im »&nfcJU»*JIHr»TT>*>- 

tt*C0**«WT*&«**1f>^U >^U 1 5 0 0 0 
C 3 H V lei 0 fflSttifi^H PLC fc£«£Sft*rejt 
tO 0 3 4) 

*7A:WATERS Sugar pak-Ca 
: 8 Or 
0. 0 2 96 NaNi 
fcffl : *3gJB$rfr 30 
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fc*£B4fc;KL-fc. GCP10 1£&$L 
Tt»ftKW*b6f. DCWT7 5g/L 

8«*T!Lfr*lnL-&a>o&#, HSAitlttl. 4 

[0 0 3 7] g&0U -3 8«fi&<0**— Jl/7y7 



FM-2 ligifc££fflL*:tf*7»#GCP 1 0 4<Dig 

;ujsa (v/v) cm, e*«ii|«fc»»snfc 

•5. • (DCW) tt. igjfil L^fcOoaJSaBJSSfiS 

[0 0 3 5] !1©B& HSA«4fl«»l. 4 g/LT 
^U^#ICTb!^7B«GCP 1 0 1 SrigUL 

DCWtfl 1 0 g/LSU:©iS&££8#pJfrc&o 
£. L?5>U HSA!4fittfil. 2s/LZ.t£&-D 
It. GCPlOl©*^ GCP1 0 4Kfc'<TS#» 

(0 0 3 6) -e^T, GCP 1 0 1 ^U*fen 



&«»asKB^*J8«»tf>«8B:l o oLt«a-r*s 
JBE&Xg 

[0 0 3 8] 

0. 2 2*m©7*;i>*-*m>fcJlftN*frofc. 36 
»C^CDXgfCfe^Tt5l^llM^a^3 0 7JOl©^« 

R*a*a*aac:tT?l. 8 4m' fcL-fc. StSI^B 
£«#ltf0JB*a»R£^TRBff82. 3m 1 <D 

[0 0 3 9) anHM&sis 

ffiSl^©3j?Ui-Att««±fl|Ottl 0-1 5f&«ISL. 
- 2 

U ^-V^WJl'M^— ^a>^ff^THSA&[5JiKU 

aiau&HSA^ia^fti^o®naM5& 

SXS-lt^DtLfc. 
[0 0 4 0] ffi-ft>SESii'D7h^77^- 
HSA&y;HC»3ffS^ 

HSASSffl-ra^ffiSffl^fc. *«j>fcfc, HSA 
0<?«^&T©^D«VJpH(S« (pH4-4. 6) 

[004 1] IS* 
EE»X8 

*£±#S-£T* S&ttlC5. OKg/m' ©ffi^Tff 
*5miWT£D, E#fcWLTfcttl~2l3IH]8«*tfi 
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CO 0 4 2] M3SI@- 1 

HPLC#$f©l£«a^. #H#^ft#3 O7J0&*Wfc 

i^iasfifi (6or) ^osaatcsr-6iQM&T**« J0 

[0 0 4 3] MSlg- 2 



#BS¥6-2 2 7 8 4 

12 

[0 0 4 4] B-ft>5^D?hif77-f- 

£<0SSK(D#*T£fTofca:£3> *ffl»tt£«©JgTS 

2:n&CD£*£#*T*B»THSA©fiS*jft 
(PH4. 0~4. 6) TSmTMBLSftfTofc. 
BPS. »-f*>3£ft*tHSAfeK»a*T, &&*g*5 

[0 0 4 5] a±©*xe©4XW©«»|g*©-«* 

[004 6] 
[^4] 
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14 







®4W 




mmr " 


eewjm 


2Kg/m 3 ^-rEA 

5Kg/m'T'flE& 


60— 


~10X 


1.2 




ItHSAm 


-100X 


~65X 


0.7 




60°Cx 3 Wll (*l/<f >K 


90-95X 


~50X 


0.7 




#li# : ?S30;7J<D|©#i!fci& 


-100X 


-75X 


0.7 




R^fpH 4.5 
&*HpH 5.3 


75—83X 


~85K 


0.008 



* I 



HPLCT&HiS ftfcH S A*y7-OX 



[0 04 7] §£56031-4 
l-3TttWLfca«M#*7L&R»Ttt, HPLC 

Tua^ttfsjsa*, HSAoy-fT-^«fcr;»»tt*« 



50 



[0 0 4 8] HS A^E/^— £±tf#W%<&— SyjMC 
t. HSA©^»ife<D*$yjHC®«3-&THSAO=E 

35?SLfe(Pass-Tlirought Method) 
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(9) 



6^227 84 



25 



yjHiaiB 3 -tfSlifl SNaC! T26mS (pH 146. 7) 

U yn-£®«fc(0.15MNaCl,0.05M PH6.3) T 

[0 0 4 9] 

aittr^^^Afcftjniujaiiaa^i.sMCpH £6.7 \z 
mm tLit. y;v^is««(i.8M wi»7>^=:^a. * 



i6 



♦ 0.15M NaCl,0.05M PH6. 3)-C¥«fcLfc. &*4£ 

yjHCWtTKfcStffc. $ffli£«USII NaCI, 

0.05M «6£&pH6.3) THSA^/"7-£Jgffll,&. 
[00 50] 
«5] 











9 0-9 5% 


7 0^7 5% 




— 3 0mg/mL^ 


— 3 Omg/mL^ 





















c 0 0 5 1 ) gtsey 1 - 5 ?pWito<D&!&mMfe&v®. 
w ^ 
±E©^aT«»ufciSs«»HSA»iat (^ilsi; 

59«***»&ttWrftfc»iC» E I AttCJ:*aJS 
KW^tt**WLfc. HSA#^4»S±filSie«[&7 

fiU 86nfcffiifaffl*^&EIAft4fr3&. TO 

[0 0 5 2] feS 

tlT17 6tfg/mL (D-'J-j© , #«§£fi£L 40 
TK6 8mg/mL C7x/-;V-56&&) Tfc-sfc. 

tnso»ffl€SJcB«ft*fiE»oE i Amz&zms. 



JflW««^L& (0 5) . 
ffilSJtel,T£&S»0n!2 1 5pg/mL, «Sfi&T 
8 3 n g/mL0S«ateS!£*tfW»T*&. £tf>81 
3£*SffiViT, ftSJHSASIS (WD?hiT77^ 

2 5 % mm * u^fiisiH s a* Ki&ta s n*»s 

**lfc#©^fitt, SSKfflS&gTM 9. 5ng/m 
L <itt&9 9. 9 9 9 9 8 56) , tgift&&#Tl 9. 1 
jtg/mL <M&9 9. 9 9 2%) T&^fc (£6) . 

fc. 
[0 0 53] 



(10) 



6-2 2 7 84 



17 



18 





HSA#S 
(mg/mL) 






m 




250 


49. 52ng/mL 
Ifcjg (99.9999850 


19.12 vg/nL 
&&C99.992X) 


WHS A 


250 


<0.7ng/mL* 


<0.3 M«M* 



E*iJ©fi3 : 2 4 3 
E^JOS! : m. 



[0 0 5 4] * tE#I3c] 

&2 njtH s a &g#-r ^ j: t ««t* *. 

[0 0 5 5] * 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 
TTCCTTATCA TCATTATTAG CTTACTTTCA TAATTGTGAC TGGTTCCAAT TGACAAGCTT 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACAACTA ATTATTCGAA 
ACG 

40 &mmm:%vm. ^d~^dna 

E£iroft« 
* : E 

E3*J 

ATGCTTCCAA GAT7CTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 
: 3 h#dv- : 

E33)<D5S : 4 6 E^OSS : ^D-^DNA 

mm<»® : 



46 



30 ftfRfc^-TEn : promoter 



60 
120 
180 
240 
243 



: 2 

: 5 0 
: $K 



50 



E£J 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 
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(11) ft8§¥6-2 2 7 84 
19 20 

ffi^J<D££ : 2 2 6 0 E^Joa® : Genonic DNA 

&&£fc£Lfc;£*£ : E 

ATG GCT ATC CCT GAA GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA ICC TGT ATT GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC An AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CM GCC GAG GGC TGG AAA ACC AAG 360 

GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC ATT CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TTG GGT AAC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GAA TCC CAA GGT ATT CCA TAC GTT GAC GAC TTG GAA GAC 540 

TTG GTT ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TTG ATT TGT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA AGT CAC 765 

AAG ATC TAC CGT GCT AGA AAG CAA ATC GTT TTG TCT TGT GGT ACC 810 

ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT TTC GGT GAC CCA 855 

ATC AAG TTG AGA GCC GCT GGT GTT AAG CCT TTG GTC AAC TTG CCT 900 

GGT GTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TTC TTC AGT CCT 945 

TAC AGA ATC AAG CCT CAG TAC GAA TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CAA AAG AGA CTT TTC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CTT GCC ACT AAC GGT ATC GAA GCC GGT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

TTC CAA GAG GGT TAC AGA GAA TAC TTT GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TTC GGT GAC CAC 1215 

ACC AAG ATT CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GAA TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG . 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC AAT GCC TAC GGT GGA CCT TTG AAC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CAA CCT TTG AAG AAG CCA 1575 

ACT GCA AAG AAC GAA GGC CAT GTT ACC TCC AAC CAA GTC GAG CTT 1620 

CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 1665 

AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 

ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 

GGT GGT GTT TTG GAC CAC AGA TCC AAC GTT TAC GGA GTC AAG GGC 1800 

CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT GTT GGT TGT 1845 

AAC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG AAG ACT GCC ACT 1890 

TTG GTT GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 

ACT GTT CCT CAG TTC AAG TTG GGC ACT TAC GAG AAG ACC GGT CTT 1980 

GCT AGA TTC TAACCAATGA GGATGTCAAT GACATTTGTC TGAGAGATAGC 2029 
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(12) ftBfl¥6-2 2 7 8 4 

2i 22 

AGGCTTCATA TTTTTGATAA TTTTTTATTT GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCATTTTGT TTCTTCTGCT ACGAGCTTGC 1TCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCTTGTGG TAGGGGTTTG GGAAAATCGT TTGAGTTGGA TGTTTTACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGAA GATTAAGTGA GACACTCATT TGTGCAAGCT T 2260 

imanmumn o 1 

[01] AOXlfif^A g t 1 0 fcffi*fcA,fc*(SlgS [04] FM-2USiOTLfck!+7BSGCPl 

&&0&^-r. o i <Dfo<Dm&mm*7fit. 

[02] FM-2 l**ft£«fflL£t:*7»*GCP 1 [05] B*4*«»OE I AttfcJ:*ffl«ffl©eiWa 

0 4©jg«jg*^-r. ^r. 

[03] FM-2 li8ifc£&fflL*:lf*7gM3GCP 1 JO 



[01] 



[02] 




• DCW 

100 



"MeOHoHSA 

* frng/U 
4.0-1 




50 100 150 
* * * H [hr] 



[03] 



14] 



3.0-1 



20 ■ 




oMeOH oHSA 
Eft] Img/L] 



1500 



1000 
500 
0 



50 100 150 200 250 
« a * H [hr] 




oMeOHoHSA 



>30 -i 



1500 



- 20 - 



-1.0 - 



1000 



500 



0.0 



50 100 150 200 250 
* a « ra [hr] 
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(13) 



ftBI¥6-2 2 7 84 



[05] 

«*s (492nm) 

1.0- 

075 
0.5 

025 
0 

0 5 10 15 20 
(aft 100) 

(51)Int.Cl.« K®Jg2^ lrftSS## FI tfcffi^ffiffi 

C 1 2 R 1:84) 

(72)3891* JII52 fa£ 

*B^*C&TtjiB!6*#2TB25#l* * 
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